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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] This invention relates to a signal recording ap- 
paratus and a signal recording method for recording da- 
ta onto a recording medium, such as, an optical disc, 
and particularly to a signal recording apparatus and a 
signal recording method for recording sequential data, 
such as, moving pictures. 

Description of the Related Art 

[0002] As a large-capacity recording medium having 
a recording capacity exceeding several gigabyte units, 
an optical disc recording medium for reproduction only 
which handles sequential data of moving pictures, such 
as, a movie, has been employed. Also, as a large-ca- 
pacity recording medium having a recording medium ca- 
pacity exceeding several gigabyte units, an optical disc 
recording medium for recording and reproduction which 
is capable of handling computer data is expected to ap- 
pear. Upon appearance of such large -capacity optical 
disc recording medium capable of recording and repro- 
duction, it is considered to record sequential data like 
moving pictures which have been conventionally re- 
corded on video tapes, onto a recording medium as- 
sumed to record computer data and allow random ac- 
cess. 

[0003] Therefore, it is also considered to reproduce a 
large-capacity optical disc recording medium capable of 
recording and reproduction by using a reproducing ap- 
paratus for reproduction only which reproduces a repro- 
duction-only optical disc recording medium having 
large-capacity data like a movie recorded thereon, or to 
reproduce a large-capacity optical disc recording medi- 
um for movie reproduction only by using a recording/ 
reproducing apparatus for recording on and reproducing 
from the large-capacity optical disc recording medium 
capable of recording and reproduction. Thus, in order to 
have compatibility with the recording medium assumed 
to allow random access, the recording medium handling 
sequential data like moving pictures of a movie also 
need to record the sequential data in the same format. 
[0004] Meanwhile, with respect to the recording for- 
mat of the recording medium, such as, an optical disc, 
a defective sector alternate processing technique is 
used in general. This alternate processing is such 
processing that when a defect is generated in a part of 
the recording medium to disturb recording of data onto 
the recording medium or reproduction of data from the 
recording medium, the recording area is alternated to 
another part of the recording medium to record data 
without recording data in the defective part. 
[0005] Specifically, this defective sector alternate 
processing is classified into slipping processing using 



certifying processing which is performed in initializing 
the recording medium and processing by linear replace- 
ment which is performed in use. 
[0006] The alternate processing of the defective sec- 

5 tor by the slipping processing is performed as follows. 
First, certifying processing is carried out to determined 
the logical block address (LBA) corresponding to the 
physical block address. In this certifying processing, 
whether each sector of the recording medium has any 

10 defect or not is checked by carrying out recording/repro- 
duction of data. If it is confirmed that the sector has no 
defect as a result of the check, the logical block address 
corresponding to the physical block address of this sec- 
tor is determined. On the contrary, if the recorded data 

15 cannot be read out correctly and it is thus confirmed that 
the sector has a defect as a result of the check, slipping 
processing is performed to determine the logical block 
address from the defect-free sector immediately after 
the defective sector without determining the logical 

20 block address for this defective sector, as shown in Fig. 

IA. Then, the physical block address of the defective 
sector is recorded on a primary defect list (hereinafter 
referred to as PDL) in a management area of the record- 
ing medium. Therefore, in the defective sector alternate 

25 processing by slipping processing using the certifying 
processing, it suffices only to skip the defective sector 
when accessing sectors before and after the defective 
sector to record and reproduce data thereof for slipping 
processing. Thus, performance is not significantly dete- 

30 riorated. 

[0007] On the other hand, the alternate processing by 
linear replacement in use is performed as follows. When 
a defective sector is found during writing of data onto 
the recording medium, the data to be recorded in the 
35 defective sector is recorded in an alternate sector in a 
spare area of the recording medium, as shown in Fig. 

I B. In this alternate sector, the logical block address of 
the defective sector in which writing could not carried 
out is appended. The physical block address of the de- 

40 fective sector and the physical block address of the al- 
ternate sector are recorded on a secondary defect list 
(hereinafter referred to as SDL) in the management area 
of the recording medium. Therefore, in the alternate 
processing by linear replacement, seek and rotational 

45 delay are made for accessing the alternate sector of the 
defective sector in accessing sectors before and after 
the defective sector to record and reproduce data there- 
of. Thus, performance is significantly deteriorated. For 
this reason, recording/reproduction of moving pictures 

50 on the real-time basis is not suitable for this processing. 
[0008] In order to have compatibility between the re- 
production-only optical disc recording medium which 
handles sequential data of moving pictures, such as, a 
movie, as the large-capacity recording medium having 

55 a recording medium exceeding several gigabyte units, 
and the expected optical disc recording medium for re- 
cording/reproduction which is capable of handling com- 
puter data as the large-capacity recording medium hav- 
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ing a recording capacity exceeding several gigabyte 
units, the data formats must be made common by 
processing including the above-described alternate 
processing. 

[0009] However, with the optical disc for recording 
and reproduction which is capable of handling computer 
data as the large-capacity recording medium having a 
recording capacity exceeding several gigabyte units, 
certifying processing is time-consuming. For example, 
with an optical disc having a recording capacity exceed- 
ing five gigabytes, the time required for certifying 
processing exceeds one hour. Therefore, the user of this 
optical disc recording medium for recording and repro- 
duction must perform certifying processing as pre- 
processing for recording even for the purpose of record- 
ing a movie as if using a video tape, and must take as 
long as one hour for pre-processing for recording a mov- 
ie. 

[0010] Thus, the above-described large-capacity op- 
tical disc recording medium assumed to be certified is 
not practical as a commercial product. Although it is pos- 
sible to certify the large-capacity optical disc recording 
medium at the time of shipment, taking one hour leads 
to significant deterioration in productivity and increase 
in cost. Therefore, this is not practical, either. 
[001 1 ] On the other hand, in the case where linear re- 
placement is used for the above-described alternate 
processing, since seek and rotational delay are made 
for accessing the alternate sector of the defective sector, 
performance is significantly deteriorated. Therefore, the 
processing speed is low in recording and reproduction 
on the real-time basis. This processing cannot be used 
for, for example, recording or reproduction of moving 
pictures, such as, a movie, on the real-time basis. 
[0012] In view of the foregoing status of the art, it is 
an object of the present invention to provide a signal 
recording apparatus and a signal recording method 
such that in the case where sequential data, such as, 
moving pictures, are to be recorded on an optical disc 
recording medium for recording and reproduction which 
is capable of handling computer data as a large-capacity 
recording medium having a recording capacity exceed- 
ing several gigabyte units, recording is carried out with- 
out certifying the recording medium, and such that the 
sequential data, such as, moving pictures, are recorded 
and reproduced on the real-time basis. 

SUMMARY OF THE INVENTION 

[0013] According to the present invention, there is 
provided a signal recording apparatus for recording se- 
quential data, in which alternate processing of a defec- 
tive sector is performed by slipping processing without 
performing certifying processing. 
[001 4] Specifically, the signal recording apparatus ac- 
cording to the present invention is adapted for recording 
sequential data onto a recording medium having a data 
recording area divided into sectors of predetermined re- 



cording units with each sector provided with a physical 
block address and a management area for managing 
recorded data. The signal recording apparatus includes: 
recording means for dividing the sequential data into 
5 units corresponding to the sectors, providing the units 
with logical block addresses, and recording one unit pro- 
vided with the logical block address onto the sector of 
the corresponding physical block address; defective 
sector detection means for reading out the logical block 
10 address of the one unit recorded on the recording me- 
dium after the one unit of the sequential data is recorded 
by the recording means, judging whether or not the read 
logical block address is equal to the recorded logical 
block address, and detecting whether or not the sector 
15 having the one unit recorded thereon is a defective sec- 
tor; address control means for controlling the recording 
means to record a unit of a new logical block address 
onto a sector of the next physical block address when 
no defective sector is detected by the defective sector 
20 detection means, and for controlling the recording 
means to re-record the unit of the logical block address 
recorded in the defective sector onto the sector of the 
next physical block address when the defective sector 
is detected; storage means for storing the physical block 
25 address of the defective sector when the defective sec- 
tor is detected by the defective sector detection means; 
and address recording means for recording the physical 
block address of the defective sector stored in the stor- 
age means into the management area of the recording 
30 medium after all the sequential data are recorded onto 
the recording medium to complete recording. 
[0015] According to the present invention, there is al- 
so provided a signal recording method for recording se- 
quential data, in which alternate processing of a defec- 
ts tive sector is performed by slipping processing without 
performing certifying processing. 
[0016] Specifically, the signal recording method ac- 
cording to the present invention is adapted for recording 
sequential data onto a recording medium having a data 
40 recording area divided into sectors of predetermined re- 
cording units with each sector provided with a physical 
block address and a management area for managing 
recorded data. The signal recording method includes 
the steps of: dividing the sequential data into units cor- 
45 responding to the sectors, providing the units with logi- 
cal block addresses, recording one unit provided with 
the logical block address onto the sector of the corre- 
sponding physical block address, reading out the logical 
block address of the one unit recorded on the recording 
50 medium, judging whether or not the read logical block 
address is equal to the recorded logical block address, 
and detecting whether or not the sector having the one 
unit recorded thereon is a defective sector; recording a 
unit of a new logical block address onto a sector of the 
55 next physical block address to continue recording the 
sequential data when the sector having the one unit re- 
corded thereon is not a defective sector, and for re-re- 
cording the unit of the logical block address recorded in 
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the defective sector onto the sector of the next physical 
block address to continue recording the sequential data 
when the sector having the one unit recorded thereon 
is the defective sector; and storing the physical block 
address of the defective sector when the sector having 
the one unit recorded thereon is the defective sector, 
and recording the physical block address of the defec- 
tive sector stored in the storage means into the man- 
agement area of the recording medium after all the se- 
quential data are recorded onto the recording medium 
to complete recording. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Figs. 1 A and 1B illustrate alternate processing 
of a defective sector. 

[001 8] Fig. 2 is a block diagram showing the structure 
of a moving picture recording apparatus according to the 
present invention. 

[0019] Fig. 3 is a flowchart for explaining a recording 
method for recording moving picture data by slipping 
processing in the moving picture recording apparatus 
according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0020] A preferred embodiment of the present inven- 
tion will now be described in detail with reference to the 
drawings. The signal recording apparatus according to 
the present invention may be realized as a moving pic- 
ture recording apparatus as shown in Fig. 2. 
[0021] A moving picture recording apparatus 1 ac- 
cording to the present invention is a signal recording ap- 
paratus for recording moving picture data as sequential 
data onto an optical disc recording medium (hereinafter 
referred to simply as a recording medium) for recording 
and reproduction which is capable of handling computer 
data as a large-capacity recording medium having a re- 
cording capacity exceeding several gigabyte units, such 
as, a digital video disc - random access memory 
(DVD-RAM). 

[0022] Also, the moving picture recording apparatus 
1 according to the present invention is a signal recording 
apparatus which detects a defective sector of the re- 
cording medium in recording moving picture data, then 
skips the defective sector, if detected, and records data 
onto the next defect-free sector. 

[0023] In this case, the sector is a recording unit of 
data on the recording medium. Each sector is provided 
with a physical block address. The defective sector is a 
sector which has an error for any reason and hence 
does not allow accurate reproduction of data even 
though data is written thereon. The error generated in 
this defective sector may be an address defect such that 
the physical block address of the sector having the data 
recorded thereon cannot be read out, or an uncorrecta- 
ble error such that the data cannot be corrected by an 
error correction code (ECC), that is, the case of ECC 



uncorrectable. The address defect is more problemati- 
cal, and most of errors which are generally detected are 
such address defects. In addition, since the format of 
this recording medium employs a very effective error 

5 correction code (Read Sollmon Product Code or 
RSPC), it is considered that there are only few cases 
where the data cannot be corrected by the ECC. Even 
if the data cannot be corrected by the ECC, hold 
processing may be performed to deal with this situation 

10 for the moving picture data, unlike computer data. 

[0024] The moving picture recording apparatus 1 ac- 
cording to the present invention includes a recording 
section 10 for recording moving picture data onto a re- 
cording medium, a control section 20 for controlling the 

15 operation of the recording section 10, and an address 
control section 30 for controlling the physical block ad- 
dress and the like of the recording medium in recording 
the moving picture data. 

[0025] The recording section 10 includes an encoder 
20 1 1 , a buffer memory 1 2, an RSPC encoder 1 3, an RSPC 
working memory 14, and a modulator 1 5. Moving picture 
data, such as, a movie, is inputted to the encoder 11. 
The moving picture data is digital data of moving pic- 
tures supplied from an external tuner outside of the mov- 
25 ing picture recording apparatus 1 or a video camera. 
The encoder 1 1 compresses this moving picture data by 
the Moving Picture Experts Group 2 (MPEG2) standard. 
The moving picture data compressed by the encoder 1 1 
is supplied to the buffer memory 12. 
30 [0026] The buffer memory 12 temporarily stores 
therein the moving picture data compressed by the en- 
coder 11, and supplies the moving picture data to the 
RSPC encoder 13 in accordance with a recording rate 
to the recording medium. Atthis point, the timing for writ- 
es jng data into the buffer memory 12 is controlled by a 
write controller 22 as later described. The timing for 
reading data from the buffer memory 1 2 is controlled by 
a read controller 23 as later described. 
[0027] The RSPC encoder 13 appends an error cor- 
40 rection parity based on RSPC to the picture data sup- 
plied from the buffer memory 12 under the control of a 
central processing unit 21 as later described. This ap- 
pending of the error correction parity is performed on 
the RSPC working memory 14 on predetermined block 
45 basis. In addition to error correction processing, the 
RSPC encoder 1 3 also appends a data ID field as a log- 
ical block address on the RSPC working memory 14. 
[0028] The moving picture data recorded in the RSPC 
working memory 14 is supplied through the modulator 
50 15 and is recorded at the physical block address of the 
recording medium corresponding to the logical block ad- 
dress appended by the RSPC encoder. At this point, the 
moving picture data read out from the RSPC working 
memory 14 and recorded onto the recording medium is 
55 controlled by an address control circuit 32 as later de- 
scribed. The address control circuit 32 controls counting 
of the read address of the RSPC working memory 14 
and recording of the moving picture data of the counted 
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logical block address onto the sector of the correspond- 
ing physical block address on the recording medium. 
[0029] The control section 20 includes the central 
processing unit 21 , the write controller 22, the read con- 
troller 23, a random access memory (RAM) 24 which is 
a semiconductor memory, and a read only memory 
(ROM) 25 which is similarly a semiconductor memory. 
The central processing unit 21 controls the write con- 
troller 22 and the read controller 23. The write controller 
22 and the read controller 23 control the timing for writ- 
ing and the timing for reading, respectively, of the data 
stored in the buffer memory 1 2 under the control of the 
central processing unit 21 . 

[0030] The central processing unit 21 also controls 
appending of the error correction parity and appending 
of the data ID field as the logical block address per- 
formed by the RSPC encoder 13. 
[0031] The random access memory 24 is a semicon- 
ductor memory capable of writing and reading data. This 
random access memory 24 is connected to the central 
processing unit 21 via a CPU bus, and stores the phys- 
ical block address of the defective sector supplied to the 
central processing unit 21 from a defective sector de- 
tection circuit 31 as later described. 
[0032] The read only memory 25 is a semiconductor 
memory for readout only, and stores a control program 
and the like of the central processing unit 21 . 
[0033] The address control section 30 includes the 
defective sector detection circuit 31 and the address 
control circuit 32. 

[0034] The defective sector detection circuit 31 de- 
tects the physical block address at the leading part of 
each sector of the recording medium. The defective sec- 
tor detection circuit 31 detects an address defect from 
the detected physical block addresses, and supplies an 
interrupt signal for the recording operation to the ad- 
dress control circuit 32 if the address defect is detected. 
On receiving the interrupt signal for the recording oper- 
ation from the defective sector detection circuit 31, the 
address control circuit 32 stops counting the read ad- 
dress of the data read out from the RSPC working mem- 
ory 14. 

[0035] When the defective sector detection circuit 31 
detects a sector of the next good physical block address 
after detecting the address defect, the defective sector 
detection circuit 31 supplies a restart signal to the ad- 
dress control circuit 32. On receiving the restart signal, 
the address control circuit 32 restarts counting the read 
address of the moving picture data read out from the 
RSPC working memory 14. Then, the defective sector 
detection circuit 31 supplies the physical block address 
of the defective sector to the central processing unit 21 , 
and the random access memory 24 stores this physical 
block address. 

[0036] When the defective sector detection circuit 31 
detects the address defect, the defective sector detec- 
tion circuit 31 may perform the operation to continue re- 
cording the moving picture data as dummy data on the 



defective sector having the address defect without stop- 
ping counting of the read address, instead of performing 
the operation to stop counting the read address of the 
RSPC working memory 14. In this case, when the next 
5 good address is detected, the address must be returned 
to the logical block address of the moving picture data 
recorded as dummy data on the defective sector so as 
to restart recording. 

[0037] In detecting the sector of the next good physi- 
cal block address to restart recording data after the ad- 
dress defect is detected, the data ID field as the logical 
block address may change. In this case, the sector of 
the next good address is detected once, and re-encod- 
ing is performed by the RSPC encoder 13. Therefore, 
in recording onto the recording medium, rotational delay 
of one turn is generated. However, since it only accom- 
panies seek of jump for about one track, deterioration 
in performance is absorbed by the buffer memory 12 
and does not affect the recording of moving pictures on 
the real-time basis. 

[0038] Next, a recording method for the moving pic- 
ture recording apparatus 1 to record moving picture data 
onto a recording medium while detecting a defective 
sector on the recording medium and performing slipping 
processing will be described with reference to the flow- 
chart of Fig. 3. 

[0039] The moving picture recording apparatus 1 is 
started to operate as the user of the moving picture re- 
cording apparatus 1 supplies the moving picture data 
thereto from an external tuner or a video camera. 
[0040] At step S1 , a recording medium is set on the 
moving picture recording apparatus 1 and the recording 
medium is physically formatted. The moving picture re- 
cording apparatus 1 does not perform certifying 
processing on the recording medium. In this case, if the 
recording medium is not formatted at all or if no data is 
recorded on the recording medium, the operation may 
proceed to the next step without performing any 
processing to the blank state. 

[0041] At step S2, system data of a file system is re- 
corded onto the recording medium from a portion having 
a low logical block address, so as to perform logical for- 
matting. The system data of the file system is, for exam- 
ple, the Volume & File Structure of the file system of Uni- 
versal Disk Format (UDF: trademark of the Optical Stor- 
age Technology Association). If a defective sector is 
found in the recording medium in recording onto the re- 
cording medium, slipping processing is performed to 
record the physical block address of the defective sector 
into the system memory. 

[0042] At this step S2, it is also possible to certify only 
the system area of the recording medium to perform log- 
ical formatting. 

[0043] At step S3, the moving picture recording appa- 
ratus 1 judges whether to start recording of moving pic- 
ture data or not. The recording of moving picture data is 
started, for example, as the user of the moving picture 
recording apparatus 1 presses a recording start button 
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or the like. If the recording is not started, the moving 
picture recording apparatus 1 temporarily waits at this 
step S3. 

[0044] At step S4, recording is started at a portion 
having a low logical block address in the data area. 
[0045] At step S5, it is judged whether or not there is 
any defect in the sectors on which the data is recorded 
at step S4. Specifically, the defective sector detection 
circuit 31 judges whether there is any defect or not by 
detecting the physical block address. When it is judged 
that there is a defect, the operation proceeds to step S6. 
When it is judged that there is no defect, the operation 
proceeds to step S8. 

[0046] At step S6, slipping processing of the defective 
sector which is judged to have a defect at step S5 is 
performed. Specifically, the address control circuit 32 
temporarily stops counting of the read address of the 
RSPC working memory 1 4 and slips the defective sector 
part of the recording medium, so as to restart recording 
at the next defect-free sector. 

[0047] At step S7, after slipping processing of the de- 
fective sector is performed, the defective sector detec- 
tion circuit 31 supplies the physical block address of the 
defective sector to the central processing unit 21 , which 
causes the random access memory 24 to store this 
physical block address. The random access memory 24 
stores, in a list, all the physical block addresses of the 
defective sectors detected during when the moving pic- 
ture recording apparatus 1 records the moving picture 
data. On completion of the processing at this step S7, 
the operation proceeds to step S4 to start re-recording 
at a physical block address to which the addresses of 
the slipped defective sectors are added. 
[0048] At step S8, whether to end recording or not is 
judged. If all the moving picture data are recorded or if 
end of recording is commanded, the operation proceeds 
to step S9 to perform end processing. If all the moving 
picture data are not recorded and recording of the mov- 
ing picture data is to be continued, the read address and 
the physical block address are added by one respec- 
tively, and recording is continued sequentially from step 
S4. 

[0049] At step S9, recording of moving picture data is 
stopped, and the list of the physical block addresses of 
the defective sectors stored until then in the random ac- 
cess memory 24 is recorded on the PDL in the system 
area of the recording medium. In this case, if the record- 
ing medium is not physically formatted at step S1, the 
disk definition structure (DDS) and SDL are recorded 
simultaneously. 

[0050] At step S10, file management information is 
updated in the system area of the recording medium. 
For example, in the case of the above-mentioned UDF 
file system, a file entry is recorded and the Volume & 
File Structure is updated along with the recording data. 
On completion of the processing of step S1 0, the oper- 
ation of the moving picture recording apparatus 1 ends. 
[0051] As described above, the moving picture re- 



cording apparatus 1 according to the present invention 
is capable of recording moving picture data onto the re- 
cording medium without performing certifying process- 
ing. The data recorded on the recording medium has the 

5 same format as the data recorded after certifying 
processing. Also, the moving picture recording appara- 
tus 1 is capable of recording moving pictures on the real- 
time basis and reproducing the moving pictures from the 
recording medium on the real-time basis. Therefore, 

10 easiness in handling for the user of this moving picture 
recording apparatus 1 is improved. In addition, since the 
producer of the recording medium need not perform cer- 
tifying processing at the time of shipment, reduction in 
production cost is realized. 

15 [0052] Further, since the moving picture recording ap- 
paratus 1 according to the present invention does not 
perform linear replacement processing on the SDL ba- 
sis, a driving circuit for realizing high-speed seek of the 
optical head and a control circuit therefor may be sim- 

20 plified, thus enabling reduction in cost. 

[0053] The moving picture recording apparatus 1 is 
also capable of additionally recording new moving pic- 
tures onto the recording medium on which moving pic- 
tures have already been recorded by the moving picture 

25 recording apparatus 1. In this case, the moving picture 
recording medium 1 reads out the physical block ad- 
dress of the defective sector from the PDL which has 
already been recorded from the recording medium, and 
stores the physical block address of the defective sector 

30 into the random access memory 24 in the control section 
20. After that, the moving picture recording apparatus 1 
re-records new data. Then, the moving picture recording 
apparatus 1 additionally stores the physical block ad- 
dress of a defective sector which is newly detected dur- 

35 ing the re-recording, into the list of defective sectors al- 
ready stored in the random access memory 24. On com- 
pletion of recording, the moving picture recording appa- 
ratus 1 records the physical block address of the defec- 
tive sector stored in the random access memory 24 onto 

40 all the recording media so as to update the PDL. Thus, 
the moving picture recording apparatus 1 is capable of 
performing additional recording also by slipping 
processing of the defective sector. 
[0054] In the signal recording apparatus and the sig- 

45 nal recording method according to the present inven- 
tion, sequential data are recorded by performing alter- 
nate processing of a defective sector of the recording 
medium by slipping processing, so that the recording 
medium need not be certified. Since processing by lin- 

50 ear replacement is not performed as the alternate 
processing of the recording medium, the sequential data 
may be recorded on the real-time basis. Also, the se- 
quential data recorded on the recording medium by the 
signal recording apparatus and the signal recording 

55 method according to the present invention may be re- 
produced on the real-time basis. 
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Claims 

1 . A signal recording apparatus for recording sequen- 
tial data onto a recording medium having a data re- 
cording area divided into sectors of predetermined 
recording units with each sector provided with a 
physical block address and a management area for 
managing recorded data, the apparatus compris- 
ing: 

recording means (10) for dividing the sequen- 
tial data into units corresponding to the sectors, 
providing each unit with a logical block address, 
and recording each unit provided with the logi- 
cal block address onto the sector of the corre- 
sponding physical block address; 
defective sector detection means (31 ) for read- 
ing out the physical block address of the sector 
on which one unit is recorded in recording the 
one unit of the sequential data by the recording 
means, then judging whether the read physical 
block address is correctly read or not, and de- 
tecting whether the sector on which the one unit 
is recorded is a defective sector or not; 
address control means (32) for causing the re- 
cording means (10) to record the one unit onto 
the sector of the physical block address read 
by the defective sector detection means (31) 
when no defective sector is detected by the de- 
fective sector detection means, and for causing 
the recording (1 0) means to record the one unit 
onto the sector of the physical block address 
next to the physical block address read by the 
defective sector detection means (31 ) when the 
defective sector is detected; 
storage means (20,24) for storing the physical 
block address of the defective sector when the 
defective sector is detected by the defective 
sector detection means; and 
address recording means for recording the 
physical block address of the defective sector 
stored in the storage means (20) into the man- 
agement area of the recording medium after all 
the sequential data are recorded onto the re- 
cording medium to complete recording. 

2. The signal recording apparatus as claimed in claim 
1, wherein the recording medium is a digital video 
disk capable of recording and reproduction. 

3. A signal recording method for recording sequential 
data onto a recording medium having a data record- 
ing area divided into sectors of predetermined re- 
cording units with each sector provided with a phys- 
ical block address and a management area for man- 
aging recorded data, the method comprising the 
steps of: 



dividing (10) the sequential data into units cor- 
responding to the sectors, providing each unit 
with a logical block address, reading (31) out 
the physical block address of the sector on 
5 which one unit of the sequential data is record- 

ed in recording each unit provided with the log- 
ical block address onto the sector of the corre- 
sponding physical block address, judging (31) 
whether the read physical block address is cor- 
10 rectly read or not, and detecting (31) whether 

the sector on which the one unit is recorded is 
a defective sector or not; 
recording the one unit onto the sector of the cor- 
rectly read physical block address to continue 
15 recording the sequential data when no defec- 

tive sector is detected, and recording the one 
unit onto the sector of the next physical block 
address to continue recording the sequential 
data when the defective sector is detected; and 
20 storing (20) the physical block address of the 

defective sector when the sector on which the 
one unit is recorded is the defective sector, and 
recording the physical block address of the de- 
fective sector stored in the storage means into 
25 the management area of the recording medium 

after all the sequential data are recorded onto 
the recording medium to complete recording. 

4. The signal recording method as claimed in claim 3, 
30 wherein the sequential data are video data. 



Patentanspriiche 

35 1. Signalaufzeichnungsgerat, urn sequentielle Daten 
auf einem Aufzeichnungstrager aufzuzeichnen, der 
einen Datenaufzeichnungsbereich hat, der in Sek- 
toren von vorher festgelegten Aufzeichnungsein- 
heiten unterteilt ist, wobei jeder Sektor mit einer rea- 

40 |en Blockadresse und einem Verwaltungsbereich 
zur Verwaltung der Aufzeichnungsdaten versehen 
ist, wobei das Gerat aufweist: 

eine Aufzeichnungseinrichtung (1 0), um die se- 
45 quentiellen Daten in Einheiten zu unterteilen, 

die den Sektoren entsprechen, Bereitstellen je- 
der Einheit mit einer logischen Blockadresse 
und Aufzeichnen jeder Einheit, welche mit der 
logischen Blockadresse versehen ist, auf dem 
50 Sektor der entsprechenden realen Blockadres- 

se; 

eine Fehlersektor-Ermittlungseinrichtung (31), 
um die reale Blockadresse des Sektors zu le- 
sen, auf dem eine Einheit aufgezeichnet ist, 
55 Aufzeichnen der einen Einheit der sequentiel- 

len Daten durch die Aufzeichnungseinrichtung, 
danach Beurteilen, ob die gelesene reale Blok- 
kadresse korrektgelesen wurdeoder nicht, und 
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Ermitteln, ob der Sektor, auf welchem die eine 
Einheit aufgezeichnet ist, ein fehlerhafter Sek- 
tor ist oder nicht; 

eine Adresssteuereinrichtung (32), um zu ver- 
anlassen, dass die Aufzeichnungseinrichtung 5 
(1 0) die eine Einheit auf dem Sektor der realen 
Blockadresse aufzeichnet, die durch die Feh- 
lersektor-Ermittlungseinrichtung (31) gelesen 
wurde, wenn kein fehlerhafter Sektor durch die 
Fehlersektor-Ermittlungseinrichtung ermittelt 10 
wird, und um zu veranlassen, dass die Auf- 
zeichnungseinrichtung (1 0) die eine Einheit auf 
dem Sektor der realen Blockadresse im An- 
schluss die reale Blockadresse aufzeichnet, 
die durch die Fehlersektor-Ermittlungseinrich- 15 
tung (31) gelesen wird, wenn der fehlerhafte 
Sektor ermittelt wird; 

eine Speichereinrichtung (20, 24), um die reale 
Blockadresse des fehlerhaften Sektors zu spei- 
chern, wenn der fehlerhafte Sektor durch die 20 
Fehlersektor-Ermittlungseinrichtung ermittelt 
wird; und 

eine Adressaufzeichnungseinrichtung, um die 
reale Blockadresse des fehlerhaften Sektors, 
welche in der Speichereinrichtung (20) gespei- 25 
chert ist, im Verwaltungsbereich des Aufzeich- 
nungstragers aufzuzeichnen, nachdem alle se- 
quentiellen Daten auf dem Aufzeichnungstra- 
ger aufgezeichnet sind, um das Aufzeichnen zu 
beenden. 30 

2. Signalaufzeichnungsgerat nach Anspruch 1 , wobei 
der Aufzeichnungstrager eine digitale Videoplatte 
ist, die beschreibbar und reproduzierbar ist. 

35 

3. Signalaufzeichnungsverfahren, um sequentielle 
Daten auf einem Aufzeichnungstrager aufzuzeich- 
nen, der einen Datenaufzeichnungsbereich hat, der 
in Sektoren von vorher festgelegten Aufzeich- 
nungseinheiten unterteilt ist, wobei jeder Sektor mit 40 
einer realen Blockadresse und einem Verwaltungs- 
bereich versehen ist, um Aufzeichnungsdaten zu 
verwalten, wobei das Verfahren folgende Schritte 
aufweist: 

45 

Unterteilen (10) der sequentiellen Daten in Ein- 
heiten entsprechend den Sektoren, Bereitstel- 
len jeder Einheit mit einer logischen Block- 
adresse, Lesen (31) der realen Blockadresse 
des Sektors, auf dem eine Einheit der sequen- 50 
tiellen Daten beim Aufzeichnen jeder Einheit 
aufgezeichnet ist, die mit der logischen Block- 
adresse versehen ist, auf dem Sektor der ent- 
sprechenden realen Blockadresse, Beurteilen 
(31), ob die gelesene reale Blockadresse kor- 55 
rekt gelesen wird oder nicht, und Ermitteln (31), 
ob der Sektor, auf welchem die eine Einheit auf- 
gezeichnet ist, ein fehlerhafter Sektor ist oder 



nicht; 

Aufzeichnen der einen Einheit auf dem Sektor 
derkorrektgelesenen realen Blockadresse, um 
mit dem Aufzeichnen der sequentiellen Daten 
fortzufahren, wenn kein fehlerhafter Sektor er- 
mittelt wird, und Aufzeichnen der einen Einheit 
auf dem Sektor der nachsten realen Block- 
adresse, um mit dem Aufzeichnen der sequen- 
tiellen Daten fortzufahren, wenn der fehlerhafte 
Sektor ermittelt wird; und 
Speichern (20) der realen Blockadresse des 
fehlerhaften Sektors, wenn der Sektor, auf wel- 
chem die eine Einheit aufgezeichnet ist, der 
fehlerhafte Sektor ist, und Aufzeichnen der rea- 
len Blockadresse des fehlerhaften Sektors, der 
in der Speichereinrichtung gespeichert ist, im 
Verwaltungsbereich des Aufzeichnungstra- 
gers, nachdem alle sequentiellen Daten auf 
dem Aufzeichnungstrager aufgezeichnet sind, 
um das Aufzeichnen zu beenden. 

4. Signalaufzeichnungsverfahren nach Anspruch 3, 
wobei die sequentiellen Daten Videodaten sind. 



Revendications 

1. Appareil d'enregistrement de signal afin d'enregis- 
trer des donnees sequentielles sur un support d'en- 
registrement possedant une plage d'enregistre- 
ment de donnees divisee en secteurs d'unites d'en- 
registrement predetermines, chaque secteur com- 
portant une adresse de bloc physique et une plage 
de gestion pour gerer les donnees enregistrees, ap- 
pareil comprenant : 

des moyens d'enregistrement (1 0) pour diviser 
les donnees sequentielles en unites correspon- 
dant aux secteurs, munir chaque unite d'une 
adresse de bloc logique, et enregistrer chaque 
unite munie de I'adresse de bloc logique sur le 
secteur de I'adresse de bloc physique corres- 
pondante; 

des moyens de detection de secteur defec- 
tueux (31) pour lire I'adresse de bloc physique 
du secteur sur lequel une unite est enregistree 
en enregistrant I'unite des donnees sequentiel- 
les par les moyens d'enregistrement, evaluer 
ensuite si I'adresse de bloc physique lue est lue 
correctement ou non, et detecter si le secteur 
sur lequel I'unite est enregistree est un secteur 
defectueux ou non ; 

des moyens de commande d'adresse (32) pour 
amener les moyens d'enregistrement (1 0) a en- 
registrer I'unite sur le secteur de I'adresse de 
bloc physique lue par les moyens de detection 
de secteur defectueux (31) lorsqu'aucun sec- 
teur defectueux n'est detecte par les moyens 
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de detection de secteur defectueux, et pour 
amener les moyens d'enregistrement (1 0) a en- 
registrer I'unite sur le secteur de I'adresse de 
bloc physique a la suite de I'adresse de bloc 
physique lue par les moyens de detection de 5 
secteur defectueux (31) lorsque le secteur de- 
fectueux est detecte ; 

des moyens de memoire (20, 24) pour memo- 
riser I'adresse de bloc physique du secteur de- 
fectueux lorsque le secteur defectueux est de- 10 4. 
tecte par les moyens de detection de secteur 
defectueux ; et 

des moyens d'enregistrement d'adresse pour 
enregistrer I'adresse de bloc physique du sec- 
teur defectueux memorisee dans les moyens 15 
de memoire (20) dans la plage de gestion du 
support d'enregistrement apres que toutes les 
donnees sequentielles ont ete enregistrees sur 
le support d'enregistrement pour achever I'en- 
registrement. 20 



quel I'unite est enregistree est le secteur defec- 
tueux et enregistrer I'adresse de bloc physique 
du secteur defectueux memorisee dans les 
moyens de memoire dans la plage de donnees 
du support d'enregistrement apres que toutes 
les donnees sequentielles ont ete enregistrees 
sur le support d'enregistrement pour achever 
I'enregistrement. 

Procede d'enregistrement de signal selon la reven- 
dication 1, dans lequel les donnees sequentielles 
sont des donnees video. 



2. Appareil d'enregistrement de signal selon la reven- 
dication 1, dans lequel le support d'enregistrement 
est un disque video numerique pouvant enregistrer 
et reproduire. 25 



3. Procede d'enregistrement de signal afin d'enregis- 
trer des donnees sequentielles sur un support d'en- 
registrement ayant une plage d'enregistrement de 
donnees divisee en secteurs d'unites d'enregistre- 30 
ment predetermines, chaque secteur comportant 
une adresse de bloc physique et une plage de ges- 
tion pour gerer les donnees enregistrees, procede 
comprenant les etapes consistant a : 

35 

diviser (1 0) les donnees sequentielles en unites 
correspondant aux secteurs, delivrer une 
adresse de bloc logique a chaque unite, lire 
(31 ) I'adresse de bloc physique du secteur sur 
lequel une unite des donnees sequentielles est 40 
enregistree en enregistrant chaque unite munie 
de I'adresse de bloc logique sur le secteur de 
I'adresse de bloc physique correspondante, 
evaluer (31) si I'adresse de bloc physique lue 
est correctement lue ou non, et detecter (31 ) si 45 
le secteur sur lequel I'unite est enregistree est 
un secteur defectueux ou non ; 
enregistrer I'unite sur le secteur de I'adresse de 
bloc physique lue correctement pour poursui- 
vreun enregistrement des donnees sequentiel- 50 
les lorsqu'aucun secteur defectueux n'est de- 
tecte et enregistrer I'unite sur le secteur de 
I'adresse de bloc physique suivante pour pour- 
suivre un enregistrement des donnees sequen- 
tielles lorsque le secteur defectueux est 55 
detecte ; et 

memoriser (20) I'adresse de bloc physique du 
secteur defectueux lorsque le secteur sur le- 
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